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© Controlling apparatus for continuous electrolytic ion water producing apparatus. 



© A controlling apparatus which can control a con- 
tinuous electrolytic ion water producing apparatus- so 
that determination and indication of energization and 
an electrolyzing capacity of an electrolytic cell and 
determination and indication of a life of a filter car- 
tridge are performed appropriately. A control unit 
(40) connected to a power source circuit (10) of the 
electrolytic cell (5) includes electrolysis, judging 
means (42) which judges it from a signal of a flow 
rate sensor (4) and a signal of a range change-over 
switch (28) whether or not an electrolyzing operation 



should be performed. When the electrolyzing judg- 
ing means judges that an electrolyzing operation 
should be performed, a power source switch (17) is 
turned on to cause the power source circuit to en- 
ergize the electrolytic cell to perform an electrolyz- 
ing operation. On the contrary when it is judged that 
an electrolyzing operation should not be performed, 
the electrolysis judging means turns off the power 
source switch to put the electrolytic cell into a 
deenergized condition. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a continuous electro- 
lytic ion water producing apparatus which elec- 
trolyzes water such as city water to continuously 
produce alkali ion water and acid ion water, and 
more particularly to a controlling apparatus for a 
continuous electrolytic ion water producing appara- 
tus of the type mentioned which performs deter- 
mination and indication of energization and an elec- 
trolyzing capacity of an electrolytic ceil, determina- 
tion and indication of a life of a filter cartridge 
provided for removing residual chlorine from water 
and so forth. 

2. Description of the Related Art 

A continuous electrolytic ion water producing 
apparatus which applies a dc voltage between a 
pair of positive and negative electrodes in drinking 
water such as city water to electrolyse the drinking 
water to directly produce alkali ion water and acid 
ion water is already known as one of producing 
apparatus for producing a medical substance. Alkali 
ion water is used to improve the acid physical 
constitution arising from eating habits of moderns 
principally depending upon meat to promote the 
health while acid ion water is used to wash the 
surface of a human body and so forth for make-up. 

A conventional electrolytic ion water producing 
apparatus of the type mentioned is generally con- 
structed such that, when water flows therethrough, 
it is detected using a pressure switch whether or 
not water flows at more than a predetermined refer- 
ence flow rate, and when water flows at more than 
the reference flow rate, an electrolytic cell is en- 
ergized automatically to produce ion water. The 
electrolyzing capacity of the electrolytic cell in- 
creases as the flow rate decreases, and besides 
the hydrogen ion exponent (pH) of electrolytic ion 
water produced depends much upon the flow rate 
and so forth. Therefore, a range change-over 
switch for changing over the electrolyzing strength 
is provided such that a user operates, visually 
estimating a flow rate of ion water flowing into a 
glass, the range change-over switch to regulate the 
electrolyzing capacity. Further, while a filter car- 
tridge for removing residual chlorine contained in 
city water is attached to an inlet pipe, the time of 
exchange of the filter cartridge from the expiration 
of its life is normally determined from a cumulative 
water passing time of the filter cartridge. 

With the conventional electrolytic ion water pro- 
ducing apparatus, however, a pressure switch is 
employed to detect a flow of water, and the pres- 
sure switch does not sometimes operate regularly 



in a region in which the pressure of city water is 
comparatively low or when a pipe line is partially 
damaged. Particularly in case the outlet port for ion 
water is choked, the electrolytic cell may be en- 
5 ergized in error while water does not flow. Mean- 
while, as regards regularization of the electrolyzing 
capacity, since measurement- of the flow rate relies 
upon the sixth sense of a user, changing over of 
the range of the electrolyzing strength cannot be 

w performed accurately, and when the quality of wa- 
ter changes and the change of the quality of water 
has an influence on the electrolyzing capacity, it is 
almost impossible to regularize the electrolyzing 
capacity. Further, since the determination of a life 

75 of the filter cartridge depends upon the cumulative 
water passing time therethrough, a great difference 
may be caused between the cumulative quantity of 
water actually used and the capacity of the filter 
from the difference in degree of water flow among 

20 various homes, that is, from the difference in flow 
rate per unit time. Consequently, It is not possible 
to determine the life accurately in any case. Ac- 
cordingly, it is demanded to effectively solve the 
problems of the conventional electrolytic ion water 

25 producing apparatus described above. 

A solution to the problems is disclosed, for 
example, in Japanese Utility Model Laid-Open Ap- 
plication No. t -163494. According to the proposed 
solution, an electrolytic current supplied to an elec- 

30 trolytic cell is detected, and the magnitude of the 
electrolytic current is controlled so as to coincide - 
with a value of a current set by selective operation 
of an electrolyzing strength adjusting switch. 

With the proposed solution, however, since an 

35 electrolytic current is controlled in response to se- 
lection of the electrolyzing strength adjusting 
switch, such control is not available as to regularize 
• the electrolyzing capacity in various conditions of 
use or to precisely determine and indicate a life of 

40 a filter cartridge. 

SUMMARY OF THE INVENTION 

It is an object of the . present invention to pro- 
45 vide a controlling apparatus which can control a 
continuous electrolytic ion water producing appara- 
tus so that determination and indication of ener- 
gization and an electrolyzing capacity of an electro- 
lytic cell and determination and indication of a life 
so of a filter cartridge are performed appropriately. 

In order to attain the object, according to the 
present invention, there is provided a controlling 
apparatus for a continuous electrolytic ion water 
producing apparatus which includes an electrolytic 
55 cell, a pair of negative and positive electrodes 
accommodated in the electrolytic ceil and a water 
pipe line for introducing water to the electrolytic 
cell, which comprises a filter cartridge disposed in 
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the water pipe line for removing residual chlorine in 
water passing through the water pipe line, a flow 
rate sensor disposed In the water pipe line for 
detecting a flow rate of water passing through the 
water pipe line, a power source circuit for applying 5 
a dc voltage between the negative and positive 
electrodes, a range change-over switch for adjust- 
ing the electrolyzing strength of the electrolytic 
cell, a power source switch for the power source 
circuit, and a control unit for judging whether or not io 
an electrolyzing operation should be performed in 
response to a flow rate detected by the flow rate 
sensor and an electrolyzing strength of the electro- 
lytic cell, which is determined by an operated posi- 
tion of the range change-over switch, and control- 75 
ling the power source switch in accordance with 
the judgment. 

In the controlling apparatus for a continuous 
electrolytic ion water producing apparatus, when 
water actually flows through the electrolytic cell, 20 
residual chlorine in the water is removed by the 
filter cartridge, and a flow rate is detected from a 
signal of the flow rate sensor. Thus, when a flow 
rate is detected from a signal of the flow rate- 
sensor and the range change-over switch is at its 25 
electrolyzing position, the power source switch is 
turned on by the control unit so that the electrolytic 
cell is energized by the power source circuit to 
perform an electrolyzing operation regularly. On the 
other hand, when no water flows and no flow rate is 30 
detected from a signal of the flow rate sensor, or 
when the range change-over switch is at its no- 
electrolyzing position even if a flow rate Is detected 
from a signal of the flow rate sensor, the power 
source switch is turned off by the control unit. 35 
Consequently, the electrolytic cell is thereafter kept 
in a deenergized condition. Thus, the electrolytic 
cell can be energized precisely without being influ- 
enced by a pressure of water or partial damage to 
a water pipe line. 40 

Preferably, the control unit includes water pas- 
sage amount calculating means for accumulating a 
flow rate to calculate a cumulative water passage 
amount when water flows through the water pipe 
line, and filter life judging means for judging the life 45 
of the filter cartridge from the accumulated water 
passage amount and indicating, when it is detected 
that the life of the filter cartridge has expired, such 
expiration of the life. Thus, the filter of the filter 
cartridge can be exchanged suitably in accordance 50 
with the capacity of the filter. In this instance, 
preferably, the filter cartridge includes a reset 
switch which resets accumulation of the water pas- 
sage amount by the water passage amount cal- 
culating means when a filter thereof Is exchanged. 55 
An error in determination of the life of the filter can 
thus be prevented effectively. 



Preferably, the control unit includes electrolyz- * 
ing capacity judging means for judging, when water 
flows through the water pipe line, an electrolyzing 
capacity from a flow rate detected by the flow rate 
sensor and indicating whether the flow rate is ex- 
cessively high, excessively low or appropriate. 
Thus, the electrolyzing capacity of the electrolytic 
cell with respect to a flow rate can be judged 
accurately and hence optimized, and accordingly, 
the reliability of acid or alkali ion water obtained is 
enhanced. Further, also when the quality of water is 
different, the electrolyzing capacity of the electro- 
lytic cell can be corrected appropriately taking the 
judgment of the electrolyzing capacity into consid- 
eration. 

The above and other objects, features and ad- 
vantages of the present invention will become ap- 
parent from the following description and the ap- 
pended claims, taken in conjunction with the ac- 
companying drawings in which like parts or ele- 
ments are denoted by like reference characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit diagram schematically showing 
a water flow route and a power source circuit of 
a continuous electrolytic ion producing appara- 
tus in which a controlling apparatus according to 
the present invention is incorporated; 
Fig. 2 is a schematic circuit diagram of an 
electric control system for the continuous elec- 
trolytic ion water producing apparatus shown in 
Fig. 1; and 

Fig. 3 is a block diagram of the controlling 
circuit of the controlling system shown in Fig. 2. 

DETAILED. DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring first to Fig. 1, there is shown a con- 
tinuous electrolytic ion water producing apparatus 
in which a controlling apparatus according to the 
present invention is incorporated. The continuous 
electrolytic ion water producing apparatus shown 
includes an inlet pipe 1 serving as a water pipe 
adapted to be connected to a city water pipe or the 
like to introduce city water Into the continuous 
electrolytic ion water producing apparatus thereth- 
rough. The inlet pipe 1 communicates with a filter 
cartridge 2 for removing residual chlorine in city 
water introduced thereto. An outlet pipe 3 of the 
filter cartridge 2 communicates with an electrolytic 
cell 5 by way of a flow rate sensor 4 of the rotary 
type interposed between them. The electrolytic cell 
5 is of the enclosed type, and the exit side of the 
inside thereof is partitioned by a partition or the like 
into two sections in which a negative electrode 6 
and a positive electrode 7 are disposed separately. 
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An outlet pipe 8 for alkali ion water is connected to 
the electrolytic cell 5 adjacent the negative elec- 
trode 6 while another outlet pipe 9 for acid ion 
water is connected to the electrolytic cell 5 adja- 
cent the positive electrode 7 so that alkali ion water 
and acid ion water can be extracted separately 
from the output pipes 8 and 9, respectively. 

A power source circuit 10 is provided for the 
electrolytic cell 5 and includes an ac power source 

11 connected to the primary winding of a power 
source transformer 12, a secondary winding of 
which is connected to a rectifying circuit 14 by way 
of>a bimetal thermostat 13 for the prevention of 
overheating. The positive and negative poles of the 
dc voltage output side of the rectifying circuit 14 
are connected by way of a smoothing capacitor 1 5 
to a switching regulator 16 of the pulse width 
modulating type (PWM) for controlling a dc power 
supply. The outputs of the switching regulator 16 
are connected individually to the positive electrode 
7 and the negative electrode 6 by way of a power 
source switch 17 and a polarity reversing switch 
18. Meanwhile, in order to obtain a controlling 
power, another secondary winding of the power 
source transformer 12 is connected by way of 
another rectifying circuit 1 9 and another smoothing 
capacitor 20 to a constant voltage circuit 21 , which 
is connected to a control unit 40 so that a fixed 
voltage may be supplied to the control unit 40. 

Referring now to Fig. 2, there is shown an 
electric control system for the continuous electro- 
lytic ion water producing apparatus shown in Fig. 1. 
Referring also to Fig. 1, a current sensor 22 for 
detecting an electrolytic current is provided at the 
secondary winding of the power source transformer 

12 connected to the rectifying circuit 14, and an 
output signal of the current sensor 22 is inputted to 
the control unit 40. A reset switch 23 is provided 
for the filter cartridge 2 and resets upon exchang- 
ing of a filter, and a switch signal of the reset 
switch 23 is inputted to the control unit 40. The 
flow rate sensor 4 detects rotation of an elec- 
tromagnetic vane wheel 4a disposed in the water 
pipe line by means of a Hall effect element 4b and 
outputs corresponding pulses. The pulse signal is 
inputted to the control unit 40 by way of a 
waveform shaping circuit 24. The control unit 40 
counts pulses of the pulse signal from the flow rate 
sensor 4 to detect a flow rate of water, and the 
power source switch 17 is switched on and off by 
means of a relay 25 in response to the flow rate 
thus detected. Further, after stopping of flowing of 
water, a scale removing time is set in response to 
the water passing amount, and the polarity revers- 
ing switch 18 is changed over to the. oppositely 
connecting position by means of another relay 26 
in accordance with the scale removing time thus 
sent to automatically remove scale from the posi- 



tive and negative electrodes 7 and 6. 

Further connected to the control unit 40 are an 
acid-alkali change-over switch 27 which is to be 
operated when one of acid ion water and alkali ion 

5 water is to be used, a range change-over switch 28 
for adjusting the electrolyzing strength, and a melo- 
dy switch 29 which is manually operated when acid 
ion water is to be used. The electric control system 
further includes, as indicating means in the form of 

w LEDs (light emitting diodes), a flow rate indicator 
30, a range indicator 31, an acid/alkali indicator 32, 
an electrode cleaning indicator 33 which indicates 
that scale should be removed, a filter life indicator 
34, a melody indicator 35 which gives a warning to 

75 inhibit drinking of water when acid ion water is to 
be used, and a trouble indicator 36 which indicates 
that the power source transformer 1 2 overheats, all 
connected to the control unit 40. 

Referring now to Fig. 3, there is shown a 

20 controlling circuit of the electric control system 
shown in Fig. 2. The control unit 40 includes flow 
rate detecting means 41 for receiving a pulse sig- 
nal from the flow rate sensor 4. The flow rate 
detecting means 41 detects a flow rate q and 

25 outputs the flow rate q as a corresponding number 
of pulses to electrolysis judging means 42. The 
electrolysis judging means 42 compares the thus 
received flow rate q with a preset reference flow 
rate and outputs, when the flow rate q is lower than 

30 the reference flow rate, an off signal to the relay 
circuit 25 by way of a driving circuit 43, but when 
the range change-over switch 28 is at its elec- 
trolyzing position and the flow rate q is equal to or 
higher than the reference flow rate, the electrolysis 

35 judging means 42 outputs an on signal. The pulse 
number of the flow rate q is inputted to elec- 
trolyzing capacity judging, means 44, at which .an 
electrolyzing capacity is judged In accordance with 
a magnitude of the flow rate q upon passage of 

40 water. In particular, when the flow rate q is equal to 
or higher than a first preset value, a lighting signal 
is outputted to a high flow rate indicator 30a of the 
flow rate indicator 30 by way of a indicator circuit 
45, but when the flow rate q is equal to or lower 

45 than a second preset value,, a lighting signal is 
outputted to a low flow rate indicator 30b of the 
flow rate indicator 30. On the other hand, when the 
flow rate q is between the two preset values, it is 
judged that the electrolyzing capacity is appro- 

50 priate, and a lighting signal is outputted to a flow 
rate indicator 30c. 

Further, the signals of the flow rate q, range 
change-over switch 28 and reset switch 23 are 
inputted to water passage amount calculating 

55 means 46, at which the flow rate q is accumulated, 
for a period of time until a rest signal is inputted 
thereto in both of the electrolyzing and non-elec- 
trolyzing ranges, to calculate a cumulative water 
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passage amount Q. The cumulative water passage 
amount Q is inputted to filter life judging means 47, 
which outputs, when the water passage amount Q 
comes to a certain value near a preset value there- 
for, a blinking signal to the filter life indicator 34 by 
way of the indicator circuit 45. But, when the cu- 
mulative water passage amount Q exceeds the 
preset value and the expiration of the life of the 
filter is thus determined, a lighting signal is output- 
ted to the filter life indicator 34. 

In operation, city water is normally introduced 
into the electrolytic cell 5 by way of the inlet pipe 
1 . A fixed voltage is supplied to the control unit 40 
from the constant voltage circuit 21 connected to 
the rectifying circuit 19 on the secondary winding 
side of the power source transformer 12 so that the 
control unit 40 can execute its controlling operation. 
Thus, when neither of alkali ion water and acid ion 
water is to be used, no pulse signal is inputted 
from the flow rate sensor 4 to the control unit 40. 
Consequently, the electrolysis judging means 42 
judges a rest of electrolyzing operation and outputs 
an off signal to the relay 25. Consequently, the 
power switch 17 is turned off by the relay 25 
thereby to deenergize the electrolytic cell 5 so that 
the non-electrolyzing condition is thereafter kept. 

Then, when water is allowed to pass through 
the continuous electrolytic ion water producing ap- 
paratus, city water passes through the filter car- 
tridge 2, by which residual chlorine of the city 
water is removed, and the city water then flows into 
the electrolytic cell 5. Thereupon, a pulse signal 
from the flow rate sensor 4 is inputted to the flow 
rate detecting means 41 of the control unit 40, at 
which a flow rate q is detected. Then, in case the 
range change-over switch 28 is at its non-elec- 
trolyzing position, a non-electrdlyzing operation is 
determined by the electrolytic judging means 42 
similarly as described above. Consequently, the 
electrolytic cell 5 remains in the non : electrolyzing 
condition. Accordingly, in this instance, the city 
water, from which chlorine has been removed, is 
obtained from the continuous electrolytic ion water 
producing apparatus. 

During such non-electrolyzing operation and 
during electrolyzing operation which will be 
hereinafter described, the flow rate q is accumu- 
lated by the water passage amount calculating 
means 46 to calculate a cumulative water passage 
amount Q, and whether or not the life of the filter 
has expired is judged precisely based on the cu- 
mulative water passage amount Q by the filter life 
judging means 47. Then, when the expiration of the 
life of the filter is determined, the indicator 34 
therefor first blinks and then is lit to indicate the 
expiration of the life of the filter, that is, the ex- 
changing time of the filter. Consequently, the user 
can suitably exchange the filter cartridge 2. Then, 



when a new filter cartridge 2 is set in position, the 
reset switch 23 is operated by the filter cartridge 2 
so that a reset signal is inputted to the water 
passage amount calculating means 46. Conse- 
5 quently, the cumulative water passage amount Q is 
thereafter accumulated beginning with zero again 
by the water passage amount calculating means 
46. 

On the other hand, if, upon passage of water, 

70 the range change-over switch 28 is manually op- 
erated to a predetermined electrolyzing strength 
range position, an electrolyzing operation is deter- 
mined by the electrolysis judging means 42, and 
an on signal is outputted to the relay 25 so that the 

75 power source switch 17 is switched on by the relay 
25. Consequently, the transformed voltage on the 
secondary winding side of the power source trans- 
former 12 is converted into a dc voltage by the 
rectifying circuit 14. smoothed by the smoothing 

20 capacitor 15 and inputted to the switching regulator 
16. In this instance, the control unit 40 sets a pulse 
width in response to the operated position of the 
range change-over switch 28, and a pulse signal 
having the pulse width is outputted to the switching 

25 regulator 16. Consequently, the switching regulator 
16 operates to switch on and off to variably control 
the dc supply voltage, whereby an electrolyzing 
voltage corresponding to the operated position of 
the range change-over switch 28 is outputted from 

30 the switching regulator 16. Thus, the predetermined 
electrolyzing voltage is applied between the posi- 
tive and negative electrodes 7 and 6 of the electro- 
lytic cell 5 by way of the power source switch 17 
and the polarity reversing switch 18 in its regularly 

35 connecting position so that city water of the elec- 
trolytic cell 5 is electrolyzed at an electrolyzing 
strength corresponding to the electrolyzing voltage. 
Thus, if the polarity on the electrode side is 
changed over by the polarity reversing switch 1 8 to 

40 the outlet pipe 8 on the negative electrode 6 side, . 
then alkali ion water containing a comparatively 
great amount of negative ions therein is obtained, 
but on the contrary if the polarity is changed over 
to the outlet pipe 9 on the positive electrode 7 side, 

45 then acid ion water containing a comparatively 
great amount of positive ions therein is obtained. 

During such electrolyzing operation, an elec- 
trolyzing capacity is judged in accordance with a 
magnitude of the flow rate q by the electrolyzing 

so capacity judging means 44, and when the flow rate 
q is excessively high, excessively low or appro- 
priate, the indicator 30a, 30b or 30c is lit for the 
individual indication in response to a lighting signal. 
Thus, the flow rate q will be adjusted in accordance 

55 with the thus lit condition of the indicator 30a, 30b 
or 30c observed by the user so that appropriately 
electrolyzed acid or alkali ion water can always be 
obtained. On the other hand, when the quality of 
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water is different, the electrolyzing strength range 
or the flow rate q may be adjusted, taking the 
indication into consideration, to compensate for the 
difference of the quality of water to optimize the 
electrolyzing capacity. It is to be noted that acid 
ion water or alkali ion water obtained then and the 
range change-over condition are individually in- 
dicated, and a melody indication is provided, when 
acid ion water is obtained, to give a warning not to 
drink the water. 

Having now fully described the invention, it will 
be apparent to one of ordinary skill in the art that 
many changes and modifications can be made 
thereto without departing from the spirit and scope 
of the invention as set forth herein. 

Claims 

1. A controlling apparatus for a continuous elec- 
trolytic ion water producing apparatus which 20 
includes an electrolytic cell, a pair of negative 

and positive electrodes accommodated in said 
electrolytic cell and a water pipe line for in- 
troducing water to said electrolytic cell, com- 
prising:' 25 

a filter cartridge disposed in said water 
pipe line for removing residual chlorine in wa- 
ter passing through said water pipe line; 

a flow rate sensor disposed in said water 
pipe line for detecting a flow rate of water 30 
passing through said water pipe line; 

a power source circuit for applying a dc 
voltage between said negative and positive 
electrodes; 

a range change-over switch for adjusting 35 
the electrolyzing strength of said electrolytic 
cell; 

a power source switch for said power 
source circuit; and 

a control unit for judging whether or not an 40 
electrolyzing operation should be performed in 
response to a flow rate detected by said flow 
rate sensor and an electrolyzing strength of 
said electrolytic cell, which Is determined by 
an operated position of said range change-over 45 
switch, and controlling said power source 
switch in accordance with the judgment. 

2. A controlling apparatus for a continuous elec- 
trolytic ion water producing apparatus accord- 
ing to claim 1, wherein said control unit in- 
cludes water passage amount calculating 
means for accumulating a flow rate to calculate 
a cumulative water passage amount when wa- 
ter flows through said water pipe line, and filter 55 
life judging means for judging the life of said 
filter cartridge from the accumulated water 
passage amount and indicating, when it is de- 



tected that the life of the said filter cartridge 
has expired, such expiration of the life. 



ing to claim 2, wherein said filter cartridge 
includes a reset switch which resets accumula- 
tion of the water passage amount by said 
water passage amount calculating means when 
a filter thereof is exchanged. 



50 . 



3. A controlling apparatus for a continuous elec- 
5 trolytic ion water producing apparatus accord- 
ing to claim 1, wherein said control unit in- 
cludes electrolyzing capacity judging means 
for judging, when water flows through said 
water pipe line, an electrolyzing capacity from 

10 a flow rate detected by said flow rate sensor 

and indicating whether the flow rate is exces- 
sively high, excessively low or appropriate. 

4. A controlling apparatus for a continuous elec- 
75 trolytic ion water producing apparatus accord- 
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